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ABSTRACT

Very few yield compilations are also evaluations, and very
few contain an extensive global library of measured data and
extensive models for unmeasured data. The earlier U.K. evalua-
tions and U.S. evaluations were comparable up to the retiiements
of the primary evaluators. Only the effort in the U.S5. has been
continued and expanded. The previous U.K. evaluatious have been
published. In this paper we sumiarize the current status of the
U.S. evaluation, philosophy, and various integral yield tests for
34 fissioning nuclides at one o more neutron incident energies
and/or for spontaneous fission. Currently there are 50 yield sets
and for each we have indcpendent and cumulative yields and uncer-
tainties for approximtely 1100 fission pioducts. When finalized,
the recommended data will become part of th. next version of the
U.5. Evaluated Nuclear Data File (ENDF/B-V1). The complete set of
data, including the basic input of meagured yields, will be issued
as a seque' to the General Electric evaluation reports (better
known by the authors' names: Rider--or earlier--Meek and Rider).

1. INTRODUCTION

Many compilations and, in a few cases, evaluations of fission vields
have been published since the discovery of fission in 1939. Most have been
limited to the yields of the major fisusionable nuclides and/or limited to
mass chain yields or otherwise limited in the scope of data included. Very
few compilations could also be c¢lassed an evaluations. Since 1972, tvo ef-
forts, Crouch in the U.K.[1] and Rider and Meek in the U.S5.[2], are out-
standing in the range of data considered and in their attempt to make global
evaluations. Of these, the continued evaluations of Rider, along with the



guidance and assistance from the ENDF/B Yields Subcommittee, are the most
recent and extensive. The U.K. and U.S. evaluation procedures differ in
philosophy, in the measured data accepted for iunclusion, and in the evalua-
tion of uncertainties; but prior to Crouch's retirement, mean chain yields
were comparable and tending to converge for the larger chain yields.

The ENDF/B-1IV and -V yields are based on Rider's evaluation prior to
his retirement from G.E. in December 1981, and the work has subsequently
continued at Los Alamos in close consultation with Rider. Crouch's unpub-
lished data base has received some updating through 1980; however, as of
early 1983, his 1977 evaluations have been halted. Rider and Crouch did
excuange data bases through 1980 and resolved most of the differences due to
errors and/or internretation of published data through 1980, thereby improv-
ing both bases.

This paper will summarize the status of the continued and more exten-
sive ENDF/B evaluations. These incorporate the recent measurements at ANL,
ORNL, University of Illinois (HIAWATHA), Grenoble (Lohengrin), chain yields
of Maeck (this conference), and other, less extensive data, as referenced in
[2] (approximately 1274 references). (We assume that other papers at this
conference will summarize the status of measured data.) Also, we expect
that the U.S. evaluation work will be continued and that the U.K. evalua-
tions will be rvesumed, with a cooperative exhange of the data bases as a
consequence of these endeavors. In addition, we anticipate continued co-
operation with France, Sweden, Japan, Germany, and other countries, parti-
cularly in suvpplying data for inclusion in the evaluations.

There is & reduced level of support for ENDF/B-VI evaluations and co-
operation is even more essential now than formerly for Versions =-IV and -V.
In this regard, the compilations of mearured data in progress at BNL (V.
Mclane) are expected to be very important to the final ENDF/B-VI evaluation.
Also, the evaluation of parameters used in modeling yield distributions
where measured data do not exist are vital. Essential contributions are
being made in this area by J. Blachot and H. Denschlag (this conference), A.
C. Wahl (Washington University, retired) and Wahl's colleagues at Los Alamos
and Livermore. Obviously, the evaluation of Pn values are also important to
the yield evaluation process. These have been completed in a mutual Hanford
bngineering/Los Alumos effort, a report submitted for publication in Nuclear
Science and Ergineering, and preliminary values published in Ref. [3]. (See
also F. Mann, this conference.) We anticipate some assistance from HEDL in
the conclunive evaluations for ENDF/B-VI.

I11. EVALUATIONS FOR ENDF/B

Existing ENDF/B yield sets have been based on the basic evaluations by
B. F. Rider prior to ais rectiremen. from General Electric. Several codes
were written at Los Alamos to expand each mass chain to include each nuclide
and isomneric state in the ENDF/B decay t!les or to cover at least four
charge units on the neutron rich side of the most rrobable charge. In
addition, these codes were used to check for errors in the decay branchings,
tc provide various integral tests [4,5], and to ultimately provide an output
normalized to 200% in the required ENDF/B format structure. The ENDF/B-1V



and -V results will therefore differ slightly from basic evaluations pub-
lished in any of the successive versions of the G.E. puhlications [(2]}.

Since early 1982, the evaluation work has continued st Los Alamos with
Rider's assistance. All of the G.E. codes had to be modified to replace
machine~dependent subroutines, and all master data files contained one mis-
sing column that required a tedicus, but essential, replacement and checking
effort before the addition of new data. This paper is bared on Version E to
distinguish it from the last available veision listed uvder Ref. [2]. Some
data are now current o mid-1983 and all data are curren. to at least mid-to-
late 1981. In addition, duplicate measured data, resulting from more than
one publication or luboratory report by the same author, have been largely--
hopefully, entirely--removel.

We plan to update all data sets through 1984 (or later) for ENDF/E-VI
and to modify the yield distribution paramet... snd decay-branching ratios.

Current evaluations now include 34 fissionable nuc)ides at one or more
fission energies, including spontaneous fission, for a total of 50 yield
sets. This is an expansion by a factor of 2% over ENDF/B-V (11 fissionable
nuclides and 20 yield sets). ENDF/B-1V, unlike ENCF/B-V and the current
evaluations, contained only independent yields, no uncertainties, and it
covered only six fissionable nuclides for ten yield sets. The current
evaluetions include indeperdent yields prior to delaved neutron emission and
cumulative yields along each mass chain subsquen: to delayed emission along
with the uncorrelated uncertaintites in each quantity.

Table ] 1lists the fissionable nuclides and yield sets included 1in
ENDF/B-1V, -V, and the preliminary evaluations for ENDF/B-VI. Table 11
briefly summarizes the characteristics of each version.

I11. COMMENTS ON THE GENERAL EVALUATION

For each yield set the mass chain yields are evaluated in increasing
order. Each chain consists of nine elements plus significant branchings to
first isomeric states and to delayed neutron emitters (treated as isomeric
states). There are up to 12 nuclides per mass chain for mass numbere 606
through 172, or over 1100 nuclides in each yield set. The deiayed neutron
emitters couple the mass chains, hence ihe evaluation procedure must account
for the loss and/or gain from such couplings; this is accomplisned in part
during the evaluation of each mass chain and in part by specified iterations
during the evaluation of each yield set. The nuclide yields are inverse
variance weighted; but, before this is accomplished, several complications
are considered:

(a) Most yields have been measured subsequent to delayed reutron
emission, but many are now measured prior to emission. The diff:rrent
types are keyed in the data set.

(b) Chain yields generally have a amaller uncertezinty than independent
yields, yet the recommended vncertainties must be consistent (see Sec.
V).



(c) Some measured yields are relative to other fission nuclides and
aven products from other fissioning auclides; these must be converted
to absolute yields and some must be updated to new refecrence values.

(d) Some yield uncertainties receive special treatment nurmtcrs (see
Ref.[2]) tha: modify the originally quoted uncertainty.

(e) Some yields are clearly discrepant and are rejected based on
statistical criteria (e.g., the Dixon Range Test).

(f) VYields anu uncertainties are required for all nuclides, yet very
few independent yields have been measured. The distribution of the
chain yields is based on the models discussed in Sec. IV, but these are
given large uncertainties and have little effect on their weighting
with measnred values.

These comments are intended to provide the reader with an idea of the
complexity of considerations used in the evalu:ctions, but a complete list of
these and special treatment flaps (listed in Ref. [2]) is too extensive for
thie paper. We do provide more detail on the evaluation procedure in Sec.
V. Reference [5] presents some additional insight.

IV. DISTRIBUTION MODELING

Relatively few independent yields have been measured. They are being
used where they exist. Otherwise we use & modification of the "Zp" model,
which is a phenomenological Gaussian distribution about a most probable
charge per mass ciain (see wcrk by A. C. Wahl in Ref. [6]). The original
model is illustrated in Fig. 1. In particular, the basic distribution i
given by Eq. (1) where Zp is the most probable charge per mass chain and o
the Gaussian width:

2
P(2,A) =— expl- {EZERL ) (1
(2no' ) 20

[All results in this presentation assumed that 0 was a constant 0.56 and
used Zp values based on Ref. [7]. As noted in the next section, the Zp's
are modified and 0 will be modified for the final evaluation for ENDF/R-VI,
including any dependence on the clain mass.]

Using Fq. (1), the fractional independent and cumulative yields (ignor-
ing pairing eifects) aie computed using Eqs. (2) and (3), respectively:

Z+y
FIY'(Z,A) = [ P(A,2)dZ (2)
Z-h



Z+y
FCY(Z,A) = J P(A,Z)dZ (3)

-

These distributions must be modified to account for proton and neutron
pairing effects and isomeric states. In particular we use

FIY(Z,A) = FIY'(Z,A)(1 £ X)(1 £ Y)/NORM , (4)

where X and Y are the Z and N pairing and NORM is the factor necessary to
renormalize the mass chain distribution to unity. The "+" sign is used for
products having an even Z or N and the "-" sign for odd Z or N. That is,
there are four products possible. The particular factors X,Y used for this
paper are listed in Table III and are based on the earlier parameter evalua-
tion at Los Alamos |Ref. 8). These require an updating using the more
extensive independent yield measurements that have since become available.
The large Z pairing for 238U is now known to be too large, a3 will be dis-
cussed in a later section.

We have also developed and used a spin-arnd-energy-dependent model ior
isomeric state distributions Ref. [9]. The model requires an estimate of
the total angular momentum, J , of the fragment and a statistical mndel is
used for this. The details &T the isomeric state model are read.ly avail-
able in Ref. [9]. Measurements of isomeric vs ground state yields made
since the publication of Ref. [9] have shown remarkably good and bad agree-
ment with the model; however, most of the cases in which agreement was poor
had very questioneble spin assignments or spurious identification of the
ground vs. isomeric state assignments. In many cases, no estimates of the
spins were available and the independent yields are assumed to split equally
between the states.

Although we have no plans to further modify the basic distribution
nodels (only the parameters), the reader should be aware that a similar
Gaussian model based on element yields (the "Ap" model) is being developed
[10] (see also Blachot, this conference). It is possible that the Ap model
is more accurate, especially for users intending to rely only on calculated
distributions. For ENDF/B-VI, we will retain the use of the Zp model, along
with improvements in 1its parameters, because of the extensive existing
coding that permits us to include measured distributions and mass chain
yields with the model values,

V. SPECIFIC TREATMENT FOR RECOMMENDED YIELDS AND UNCERTAINTIES

Because there have been some comments to the effect that our assignment
of uncertainties is generally too small, the following summary of the method
used for recommended yields and uncertaintites in provided in more detail
than we would normally prefer for this review paper. However, this summary
is still incomplete in that many yields receive gpecial consideration before
incorpnration into the basic files and also special treatment flags in the



evaluation codes [2]. As is seen in Sec. VI, the integral calculations show
larger uncertainties than would be suggested by the comparisons with meas-
ured integral quantities. The suggestion that our resulting uncertainties
are too small is probably based on tie small uncertainties for some fre-
quently measured mass chain yields. As evidenced in Sec. VII, some of these
are less than 1%; this is a natural result of the weighting of many measure-
ments. We do treat all uncertainty values as independent and uncorrelated.
The :integral calculations clearly indicate that, on the average, the uncer-
taiuties are either too large or there are large negative correlations.
Suggestions have been made that the rccommended uncertainty shouid never be
permitted to be less than 1%. However, we prefer to retain the methods
described below and leave the option of utilizing this suggestion and its
defense “o the discretion of the user.

A. Merping Model Distributions with Experimental Values

The model independent yields are normalized so that their sum equals
the chain yield. Large (100%) errors are initially given to the model
yields. These model yields are merged statistically with weighted averages
of measured yields. One set of cumulative yields is calculated by adding
independent yiells starting with the initial nuclide and ending with the
chain yield. A second set of cumulative yields is calculated by starting
with the chain yields and substracting independent yields ending with the
initial nuclide. These two sets are averaged using reciprocal variance
weighk~ing. The first set dominates the initial nuclide y'.eld averages. The
second set dominates the final chain member yield averages because of the
small errors caused by the constraint imposed at 0% and 100% of the chain
yield, respectively. This technique and resulting error analysis is essen-
tially that recommended by B. I. Spinrad ,11]. Spinrad and Wu [12] have
developed a gererel correlaticn for independent fission-product-yield uncer-
tainties. Measurcments of independent fission-product yields frowm thermal-
ueutron fission of 235y, 23%p, 233y, and 24!Pu were compared with expected
yields from the semiempirical model in our evaluation. A gereral correla-
tion between the experimental to theoretical ratio and the distance of the
riuclide from Zp was constructed based on measured distributions from 235y,
%3%py, 233y, 241py figsion. This correlation serves as a basis for assign-
ing uncertainties to theoretical yleld estimates. The correlation is

Abs (On(YT(I)/YE(I)) = 0.143 + 0.108 (Z(1) - Zp)z. (4)

whe.e YT and YE are thecoretical and evr,erimental fractional independent
yields of nuclide (I), Z is the charge of nuclade (1), and Zp is the most
probable charge for the mass chain.

B. Treatment of Experimenta! Uncertainties and Yields

The original ve’ ‘norted in the literature have been tabulated in
the master files along e reference value (if any) against which they
were determined. An updated value was then calculated by using the most



current recommended value for the fission yield of the reference nuclide
frcm our files. All the updated values were adjusted by a small adder to
snsure that the chain yieids about each mass peak would total 100% except
for the small difference between iterations. To determine this adder, the
variance of the sum is obtained by summing the variances of each chain
yield. Any difference from 100% is apportioned to each chain yield in the
proportion its variance bears to the total variance. That is, to a chain
yield whose variance contributes 10% to the total variance is added 10% of
the total difference from 100%. This method results ir a negligible adjust-
ment to accurately determined absolute yields and ensures the adjustment is
made mainly in the lesser known yields. Yet these lesser known values are
adjusted by only a fraction of their standerd deviation cr well within their
experimental uncertainty.

The relative stsndard deviation reported in the literature was not
allowed to be better than (smaller than) 0.5% for mass spectrometric or 5%
for GE(Li)-era radicchemical and other special i,easurements made since 1965;
10% for sodium-iodide-era measurements between 1955 and 1965; and 20% for
Geiger-counter-era measurements befoie 1955. [Estimates are generally no
better than 10% and are defaulted at 30%. If separate plus- and minus-
errors were reported, the smaller value plus two-thirds tue difference was
used. If no uncertainty was reported in the literature, it was assumed to
be three times the lower limit. For relative values, the re-culitant uncer-
taincy was combined statistically with the uncertainty in the recommended
yield of the reference nuclide from the previous iteration to give an error
of the updsted value. For absolute vilues, a 2% upper limit of conccivable
systematic error was combined with the reported random uncertainty.

Average experimental independent yields and experimental cumulative
yields were determined for each nuclide. The individual values in the
average were weighted by the inverse square of the relative standard devia-
tion. It more than the above standardized treatment is required, a special
treatment number has been assigned so that these various cases can be indi-
vidually treated. A detailed cescription of the special treatment numbers
are given in Ref. [2].

C. Constraints Ured in the Evaluation

There are several integral conservations or constraints one could use
ir the evaluation procedure as has been done, for example, by Crouch [1].
However, we prefer to use these as a test of the general quality of the var-
ious yield sets, as discussed in the Sec. VI. We do impose essentially two
constraints during the evaluation iterations, The yields about each mass
p~ak are normalized to 100% except for small variations that occur during
the final iteration, and the independent yield weighted charge of of pro-
ducis is forced to sum to the fission nuclide charge (minus the small ter-
nary fission charye) by adjusting the mode! Zp value within its t 0.1 charge
un’t uncertainty, if nercecsary. The midpoint mass value used for sep:rating
the two peaks 1s not critical because of the small yields near symmetric
fission. We use the nearest integral mass valie o the quantity

Ag & (Af + 1 - vt)/z (5)



]

where v the total delayed neutron yield or some assumed value if it
is unknown,

A_ = the mass number of the fissioning nuclide.

For spontaneous fission, the added unity is, of course, not used.

The final ENDF/B yields are normalized to 200%; this is required by the
ENDF procedure and the change is insignificant.

While it is not imposed as an integral constraint, we do attempt .o
account for the coupling of mass chains due to delayed neutron emission (for
~ 102 nuclides in thc curreat evaluation), as noted previously, for the
cumulative yields. This i: necessary because the ENDF yields require in-
dependent valres before dela’ed neutron emission and cumulative values after
emission.

D. Energy Definitions

Yields do Jepend on the neutron fission energy. Future evaluations,
especially of mass chain yields for fast reactors, may require either in-
formation of the dependence for some important nuclides used, e.g., on burn-
up monitors, or on the use of two or more pools of fast-yield data. At a
Los Alamos CSEWG meeting in December 1982, W. Maeck questinned the ENDF/B-V
evaluation based on a comparison of the energy dependence implied by our
evaluated yields labeled thermal and fast with his chain yield measurements
in two or more fast spectra (see Maeck's review of this conference). It is
both quite possible gnd probable that evaluated thermal-to-fast ratios based
on Revera.. experiments will not show tke same e¢nergey dependence as the more
limited data from a single measurer made in different fast spectra. Such
measurements could be useful in specifying the energy dependence for the few
nuclides where it is available, but otherwise evaluations cannot ignore the
mean cumulative yield val 25 based on the results from several experiments.
That is, the data produced by a single measurer is more likely to be correct
in the qualitative hkehavior of yields vs energy than in the absolute fission
yield. In any case, energy dependznce is one area in which 2valuations
could be expanded and improved. To date, we use only four general designa-
tions fur energy: therr-~l-, fast-, high- (~ 14.7 MeV) and spontaneous.
These are denoted in the tables following this section by T, F, H, S, respec-
tively.

A fission-neutron spectrum is defined as one giving a CD-115 grcuad
state R-value of 2.80 for 235U fission, using ®®Mo as a reference nuclide.
As an expedient, yields measured in the core of a fast reactor znd selacted
yields measured in monoenergetic neutron energies between 0.5 and 2.0 MeV
have been pooled with fissisn-neutron spectrum yields. The definitions of
thermal- and high-erergy neutrons in practice are fairly consistent. Ther-
7al neutrons are obtained from a reactor and are assumed to have been mod-
erated to thermal equilibirum. The high-energy neutrons are obtained from
the 3H(D,N)%He Reaction. The actual energies quoted vary from 14 to 15 MeV
with 14.7 MeV being the most frequently listed mean value. The ENDF/B
format reqiires an assigned energy for each yield set. For fast yields,
this has been listed as 0.5 MeV in Version IV and V. This value is obvious-
ly arbitrary becaus= some nuclides have a higher thr»shold energy for fis-
sion.



E. Final Recommended Yield Procedure

The weighted average experimental independent yields, the weighted
average experimental cumulative yields, and the calculated cumulative yields
were combined statistically to form a single, self-consistent recommended
value. The following is a summary of the procedure used to obtain the
recommended values.

The calculated charge distribution was essentially used only when no
data were available and even then was normalized to the nearest experi-
mentally determined yields to ensure that the experimental and recommended
values will closely agree. A large uncertainty was assumed for the calcu-
lated yields to ensure that any rerspectable experimental data would domi-
nate. The contributions of all precursors were added. The total precursor
contribution was then subtracted from the experimental cumulative yield,
when available, or the normalized calculated yield, to obtain an independent
yicld. (Note: independent yields so obtained that are less than 0.1% are
given no weight and negative values are discarded.) This independent yield
was thea averaged with the experimental independent yield, if available, or
the calculated independent yield and stored for later use. A cumulative
yield was then obtained by adding the precursor contribution to the indepen-
dent yield previously obtained. This cumulative yield was averaged with the
experimental cumulative yields, if available, or the calculated yield to
obtain a cumulative yield that was then stored as input for the next member
of the chain. After this procedure has been performed for all members of
the chain, the mass chain yield was obtained by adding the stored cumulative
yields of ail stable nu_lides. The stored independent yields were then
normalized so that their total equals the chain yield (after adjustment for
delayed neutron 2mission). The recommended cumulative yields were obtained
by adding the independent yields of all precursors to the independent yield
of the nuclide. The total of the chain yields about each peak was then
obtained. The difference between 100% and this total was distributed among
the chain yields in proportion to their variances. This method ensures the
reported chain yields about each peak will tctal nearly 1006%. This proc -
dure preserves the independent yield significance of the differences among
the recommended yields and it allows unstable nuclides to affect the chain
yields if independent yields have been measured or if the calculated charge
distribution indicates the yield of the nuclide is very near the chain
yield.

V1. TESTS
Tabular data in tlis section are listed in tne order of evaluation of
each set. This order roughly corresponds to the amount and/or quality of

*he yields for each fissioning nuclide and incident neutron energy.

A. Code and Master File Verifications at Los Alamos

As rreviously noted, all input files required some reconstruction due
to a missing column on the magnetic tapes received at Los Alamos. All
FORTRAN DO-loops had to be altered in the primary evaluation routines and



some system dependent routines had to be rewritten. In addition we incor-
porated 196 new data in the basic files, corrected several input data er-
rors, and eliminated some duplicate data due to multiple publications.
Therefore, we had to do some extensive testing to verify the resulting files
and codes.

One test was simply to plot the resulting mass chain yields, giving the
familiar double-peaked shape, as in Fig. 2. A more useful test was to
compare the 20 sets common to ENDF/B-V, as in Fig. 3. Here the uncertainty
values are from the current evaluation. Exact agreement is not expected
because of additions in the basic data following the release of ENDF/B-V.
The primary utility o such familiar plots is to discover gross errors in
the evaluations; for this reason, we examined the plots of all 50 yield
sets. Otherwise, we compared the yields for some specific nuclides that we
expected would remain nearly constant due to small uncertainties in measured
data. In addition, one routine in the code compares measured values for
gross errors, lack of a normal distribution, etc.

We are pow satisfied that the codes and data files are correctly operat-
ing on the Los Alamos computers using only standard FORTRAN-V (not -IV)
routines.

B. Average Chsrge

Table IV 1lists the average charge, computed from the independent
yields, and its deviation from the fission nuclide charge. Except for the
small component lost due to ternary fission, and the small deviation due to
a finite number of interations in the evaluation, the deviations should be
zero. Zave in the table was computed from:

Zave = % YI(Z,A)iZi, (6)
where YI(Z,A)i = independent yield of nuclide i,
and Zi = charge of nuclide i.

Clearly this simple check of each evsluation is satisfactory. The most
interesting feature in this tablie is that the largest deviation, 0.06%,
occurs for 235U(T), the set having the largest number of measured input
yields. Prior to adding the Lohengrin independent yield meesurements, a
closer charge balance could be achieved, but we expect the final evaluation
for ENDF/B-VI to show a closer balance.

C. Deleyed Necutrons

Other reviews at this conference will be discussing delayed neutron
calculations. However, we have been using evaluated emission probabilities,
P , and yields as one important test of the quality of the fission yields,
a8 in Ref. [13]. The calculation is simply made with

vy = JYC(Z,A)Pn, (7)



where YC(Z,A)i = cumulative yield of each precursor,

and Pn. = total neutron emission probability following precursor
decay.

This test is particularly sensitive to the pairirng values used in the
model distributions (Table III). As noted in Ref. [13], more than 90% of
the delayed neutrons come from the decay of odd-Z precursors. Accordingly,
if the Z-pairing is too large, the computed v, will be too small. This was
long suspected to be the case with 238U because our energy-dependent model,
Ref. [8,9], used an incident neutron energy too close to the fission thresh-
old. The result was a 33% pairing effect. Recent results reported by Blachot
(this conference) indicate that the pairing is essentially constant for a
given fissionable element and incident neutron energy. When we use 15%, the
same value uced for 235U(F), the result for 238U(F) is 4.04 * 0.4 in agree-
ment with the ENDF/B-V evaluation within the computed uncertainty.

All calculations using the pairing in Table III, our recent Pn evalua-
tions Ref. [2], and the currenc yield evaluations are listed in Table V,
along with the ENDF/B-V aggregate evaluations. The listed computed uncer-
tainty includes that from both the Pn values and yields, and these individ-
ual components are roughly equal for many yield sets. For 17 of the 50
sets, the Pn uncertainty is dominant (this includes the thermal and fast
yiflds of the major fissioning nuclides, 235y, 233y, 238y 239, apnd
241py),

D. Total Neutrons Released Per Fission

It is possible to compute the number of prompt neutrons per fission
from

Gp =N, +1-IYI(A2) N, , (8)
: i

where N_. = the number of neutrons in the fissioning nuclide (the unity
is replaced by zero for spontaneous fission).

Ni = the number of neutrons in the directly yielded fission pro-
duct.
Assuming the nuclear charge is conserved, the N_ can be replaced by A_, the
f

total number of prompt neutrons can be romputed “from

v, = A+l fYCH(A)iAi - Yy (9)

and the total number of neutrons from
v, = vp + vy (10)



where YCH(A) = the mass chain yield
and Ai = the mass number of the chain.

Again, this assumes charge is conserved, otherwise it can be corrected using
the resilts from Table IV. Using Eqs. (9) and (10), the uncorrected values
of v, and comparisons with the aggregate evaluations in ENDF/B-V are listed
in Table VI. (Correcting the 235y thermal value for lack of charge balance
gives v, = 2.60 % 0.29).

Apart from the generally good agreement, one should note the large
uncertainty. This is entirely due to yield uncertainties and, of course, is
actually the uncertainty in the weighted mass number wherein the yield un-
certainties are treated as independent and uncorrelsted in the expression

= Ay = (Y 1/2 -
AN = A\)t = (.. (NiAYCH(A)i) , (1)

1

wvhere A denotes on® 0 in each quantity and the small contribution to the
unzertainty in v, from delayed neutrons has been ignored.

Recalling tﬁc discussion of uncertainty in Sec. V, and particularly the
concern that uncertainties are too cmall in cur evaluation, the large uncer-
tainty here, we chink, clearly shows that yield uncertainties are not gener-
ally small. In fact, had we used the independent yields and uiicertainties,
AN would be even larger for most of the fissioning systems. The results in
Table VI were unexpected: the large uncertainties compared to the relatively
good agreement of calculated and evaluated v, values indicates that our
uncertainties are eiiher generally too large or that there are significant
negative correlations, as noted in Sec. V.

233y measurements at the University of Iliinois (HIAWATHA) demonstrated
that, with few exceptions (thosc near closed shells), our earlier evalua-
tions wers in good agreement with measurements and it was concluded that our
uncertainties were generally toc large [14]. (The above measurements were
not incorporeted into the earlier evaluations, but are now part of the bhasic
data files.)

As previ.-8ly stated, there are some small uncertainties in mass chain
yields for -~ ‘v measured nuclides. The simple unweighted average of
all uncertainties .or cumulative yields 2 1% and S 1% are listed in Table
VII.

E. Pairing Effects

A simple plot of elemental yields vs the Z value shou.d show the pair-
ing diminishing with neutron fission vnergy. Figure 4 and similar plots ftor
all other cases having a non-ze o pairing listed in Table 111 clearly show
this effect.

F. Other Integral Tests

All yields summed tu 200% within * 0.5%. For the integral calculations



in this section, all sets were first normalized o 200%, as they would be
for final ENDF/B files.

Fission product yields are generally a direct multipiier in the estima-
tion of the content of any product, unlike, for example, their cross sec-
tions; therefore, there are many possible tests.

A very sensitive test would be a calculation of the total energy re-
lcase per fission. This can be done using the mass of each fission product,
and it was done for the 20 sets in ENDF/B-V where we found remarkably good
agreement wi h weasured values (generally within 5-15%, depending on the
yield set). This test is very sensitive because a mass loss of only ~ 0.2
mass units would account for the ~ 200 MeV/fission. Even the calculated
uncertainties in v, all exceed this. Due to the demands of time, we have
not calculated the energy loss for the current evaluation as we did for
ENDF/B-V, but our i‘cention is to do so later; we suggest that other evalu-
ators or measurers perform this test.

The early imp~tus for new yield evaluations was generated primarily by
the need for decay heat calculations fcllowing a loss of flow or cooling in
nuclear reactors, and for the beta and gamma spectra of fission products.
These important qnantitites, as well as the buildup of neutron absorption
with depletion of fuels, depend on other quantities and have not been cal-
culated for the current evaluation. Results for ENDF/B-V, and =-IV are
available in Refs. [15] and [16], and similar calculations will be presented
in other reviews at the conference.

VII. CHAIN YIELDS

Individual nuclide yields, both independent and cumulative, are in-
cluded in the ENDF/B files but not the mass chain yields. Table VIII lists
the mass yields and uncertainties for ten yield sets from the current evalu-
ation. These are not the final values we anticipate having for the final
evaluations for ENDF/B-IV, but changes in the chain yields should be less
than those in the cumulative and independent yields. 1In Fig. 5, the ratios
of 238Y(F) and 2%9Pu(F) chain yields to 235U(F) values are plotted. This
type of plot is more informative than the usual log-linear plots.

VIII. CONCLUSION

We have described the current evaluation for 50 yield sets, incluJing
the mcthods used and the results of various integral tests. No yield evalu-
ation can be regarded as final and this one is no exception. In fact, we
are well aware of the impossibility of generating a set of yields that even
temporarily will satisfy all users and measurers. However, we are also
aware of the continuing need for a reference data set and the general accep-
tance and wide usage of the yields in this series.
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FIGURE CAPTIONS

Fig. 1.  Schematic of yield dirtribution mndel.

2

.2, 35U(F) mass yields (Version E)

3. 235U(F) mass yields (Version E) and ENDF/B-V values.

Fig. 4. Sum of direct yields by charge.

Fig. 5. Ratio of 238U(l-‘) and

zagPu(F) chain yieldns to 2:"r’Uf"') (Version F),



Nuclide Thermal

=7Th 6
=oTh 6

Ry 4586
Dy 453

1¥py, 456
Pu
Uipy 456

Neutron Energy

TABLE I

ENDF/B Fission-Product Yield Setﬁ'B

Fast 14 MeV  Spon
4586 56
6
6
56 56
6 6
456 456
56 6
6
456 456 6
56 6
6
8
456 56
56 6
56

———— Nevtron Energy ———-

Nuclide Thermal FRust

sep,y, 5
MiAm 6
tEAMm 6
MSAHT

242

“4CH1

248

M%Cm

mece 6
E80¢

”‘Cf

Bt

283

IGAES 6
4 Em
P 6
nwFrn

oo OOM

Spon

*The numbers 4, 5, and 6 refer to ENDF/B .ersions IV, V, and preliminary VI.
ENDF/B-1V contatns only independent yields and doe3 not include uncertain-

ties.



TABLE Il

Summary of ENDF Evaluations®

PLEL LM,
QUANTITY ENDF/B-1V ENDF/B-V ENDF,/B-V1
YEAR 1974 1978 1933
FISSIONABLE NUCS 8 i1 34
NO. OF YIELD SETS 10 20 50
ISOMER RATIO EST, 50450 YES YES
PAIRING 0 YES YES
DELAYED NEUTRON NO YLS YE>3
CHARGE BALANCE NO YE3 YES
TERNARY FISSION NO YES YES
INDEP. YIELDS® YES YES YES
CUMULATIVE YIELDS NO YES YES
UNCERTAINTIES NO YES YES
NO. OF REFERENCES 956 1119 1274
NO. OF YIELDS 11000 44000 110090

.ENDF/B yields through ENDF/B-V have been based on compilations by B. F.
Rider at G.E. and modified at Los Alamos to extend the chains. G.E. com-
pilations are NEDO-12154-1 (1974), -12154-2E (1978), =~12154-3B (1980), and
12154=3C (1981). Current results are based on corrections and some added
experimental data to the 1981 compilation.

bBeginning with ENDF/B-V, delayed neutron branching fractions have been in-
corporated into evaluations. Independent yields apply before delayed neu-
tron emission and cumulative yields apply after emission.



TABLE III

Pairing Effects Used in Evaluation

NUCLIDE PROTON EFFECT.X NEUTRON EFFECT.Y
s T 0.228 +/- 0.034 0.044 +/- 0.034
---8 F 0.161 +;— 0.179 0.029 +/- 0.039
sesy  (H 0.016 +/- G.018 0.003 +/- 0.004
aeey (F 0.320 +/- 0.479 0.063 +/- 0.100
assy  (H 0.018 +/- 0.019 _0.003 +/~ 0.004
ssopy (7T 0.171 +/- 0.%08 0.033 +/- 0.Gs4
ssepy, (F 0.124 +/- 0.143 0.024 +/- 0.031
041py Tl 0.206 +/- 0.208 0.040 +/- 0.055
o8y (T, 0.210 +/- 0.204 0.041 +/- 0.056
essTh (F 0.327 +/- 0.469 0.063 +/- 0.068
ey (r 0.143 +/- 0.168 0.028 +/- 0.037
ssey  (H 0.016 +/- 0.918 0.003 +/- 0.004
seey Uy 0.166 +/~ 0.R00 0.032 +7/- 0.043
s80py (H 0.016 +/- 0.018 0.003 +/- 0.004
84%pyu (F) 0.244 +/- 0.321 0.047 +/- 0.021
dsipy {F 0.141 +/- 0.168 0.027 +/- 0.036
84tpy (F 0.384 +/- 0.8b4 0.070 +/- 0.114
:::sh ¥ 0.018 3/— 0.019 0.003 3/- 0.004
ese 7 ] 0.050 +/- 0.040 0,010 +/- 0.040
"‘8 F 0.070 +;- 0.080 0.015 +/- 0.020
ey (F 0.102 +/- 0.1186 0.020 +/- 0.024
8¢0py (H 0.117 +/- 0.1732 0.023 +/- 0.030
sy (H 0.018 +/- 0.018 0.003 +/- 0.006
esey  (H 0.017 +/- 0.019 0.003 +/- 0.004
00 8py (F 0 0

Qeipn (T 0 0

2e0pm (F 0 0

seeNy (F 0 9

:::g: ; 0.C87 3/— 0.074 0.0:3 3/_ .016
esoTy (T 0.274 +/- 0.301 083 +/- 0.088
*01pa (F 0 0

e (1 : :

ldlg ‘P'lill 0 0

sesgy (T 0 0

efom (T 0.100 +/- 0.120 0.021 +/- 0.023
ssict (T 0 0

0segg (T 0 0

aeecy (8 0 0

teem (S 0 0

248 8 0 0

seig, (S d 0

[T N ] 8 0 0

e sy ’T 0 0

aepn (S ] 0

20Ny (H 0 0

seey” (T 0 0

sssy (S 0 0




TABLE IV

Average Charge (Independent Yields, Version E)

NUCL1DE VA Z-AVE % DEV
see T 92 01.904 -0.08
g8y (F 92 91.£9 -0.01
4y (H 92 91.07 -0.03
38y (F 92 91.99 -0.01
ssd H 02 91.08 -0.02
s3asp, (T 04 94 .01 0.01
86p, (F &4 93.99 -0.01
B4 T 94 94 .01 0.01
B3t T - 92 91.98 -0.02
83fTh (F 90 89 97 -0.03
883y (F 92 92 .00 0.00
123 H 92 91.909 -0.01
238 F 92 91.99 -0 01
830 H 94 94 .00 0.00
840py (P 94 3. 09 -0.0!
t4ipy (F 94 93.99 -0.01
842 F 84 94.00  0.00
as2ty (H 80 89.98 -0.02
$37Np (F 93 92.88  -0.02
ssect (s o8 97.089 -0.01
83sy (F 92 2.00 0.00
837y (F 92 92.00 0.00
840D, (H 94 94 .00 0.00
eseyr  (H 92 82.00 0.00
ey (H 92 92.00 0.00
8sép, (F 94 94 .00 0 00
R4 F £ 95.00 1,00
848 F 95 95.00 0.00
B3OND (F 83 93.00 0.00
Rdad F 96 96.00 -0 .01
s87ThH (T 80 90.00 0.00
S8OTH (T B0 90 02 0.02
831ps (F a1 91.00 0.00
R4t T 095 95.00 0.00
i1 H N\ 94.99 -0.01
oM T 85 95.00 0.00
B4t T £6 ©5.99 -0.01
BesCt (T 38 96.01 0.01
seict (T o8 97.99 -0.01
184ps (T 90 98.909 -0.01
880y (S 08 97.09 -0 Ot
84s S 986 95.08 -0.0%
B¢ S 96 95.99 -0.01
sespy (S 09 98.09 -0.01
BLs S 100 99.09 -0.01
180 T 100 990.99 -0.01
800 S 100 99.09 -0.01
8NP (H 03 93.00 0.00
R e T 92 91,09 -0.01
teey (8 92 92.00 (.00



TABLE V

Delayed Neutron Compsrison (Version E Yields)

FiSSIONABLE

NUCLIDE

[ BN ]
Aty
[N}
8o

NETN-NNNAN—S3-3-3-3 33~ 779955 930 9.L 9L L9333 T 9 L]

WWW

CALCULATED VALUES
i0C FISSIONS

T+ /-
.06+/-
.08+/-
.54+ /-
N+ /-
Y8/~

PER

@OOOOOO”OOOOOOOOOHﬂHOMOOOHOOUHO”#HHOCNOOUO~ﬁONGhN“

000000 CO00000CO000DO00O0D00000O00000—~ID000000H000000000

PDONEON O~ N~ OWNC = Q== OW
o —

.14
.27
.18

13

WROVI=WEOIDI—=INUOO- 1~

ENDF/B~V
EVAL.

.67
.67
.90
.40
.60

€5
.65
.62
T4
A
.74
AT

.43
.90
.62
.50
.00

}
|
I

e OO | OO —=ODNR O+

0.62



TABLE VI

Total Neutron Comparisons (Version E Yields)

NUCLIDE CALCULATED ENDOF/B-V EVAL.
838y (T 2.66+/— 0.20 2.44
83ty (F 2.15+/— 0.34 2.18
838y (H 4.37+/- 1.87 4.40
g8 r 2.99+/- (.64 2.47
g38 Y 4.48B+/— 1.68 4.43
£3%py (T 2.91+/- 0.84 2.89
830py (F 2.90+/— 0.62 2.95
S4ipy (T z.95+/- 1.10 2.96
233 T 2.52+/~ 1.06 2.50
832TH (F 2.36+/- 1.60 . 2.02
833 F 2.50+/- 0.64 2.51
£33y (H 3.58+/- 3.31 4.27
a3ty  (F 2.81+/- 3.35 £.38
83°py (H 4.83+/- 2.57 4.92
B40py (F 3.004/- 2.49 2.88
gt F 2.9b+/— 1.31 2.96
84tpy (F 3.53+/- 3.68 2.89
8327h (H 3.91+/—- 1.67 3.94
L3°Np (F 2.76+/- 0.95 2.77
s8ict (s 4 .U5+/- 2.04 —_—
834y (F 2.72+/- 4.30 2.42
537 F 2.71+/- 5.64 2.50
24%py (H A.82+/- 4.05 4.93
sad H 4.18+/- 4.86 4.24
836 H 4.24+/~ 4 .64 4.15
238py (F 2.01+/- 5.99 2.97
Bet F 2.98+/- 4.61 3.17
R4 F 4.02+/- 6.07 3.36
838Np (F 2.20+/—- 5.98 2.86
ses F 3.60+/- 6.33 3.53
s T 1.39+/- 6.22 R
SR%Th (T 2.45+/- 2.23 —_—
131ps (F 2.47+/- 4.72 2.34
a1 T 2.76+/- 3.36 3.09
gael H 4.46+,/- 3.90 5.33
i T 2.82+/- 4 62 3.26
B4 T 3.37+/- 2.94 3.83
ge0ct (T 4.17+/- 4.04 4.08
8s8icy (T ¢ 344/- b5.02 4.14
#84Fs (T LS2+/- 4.2 -
ptocy (S 3.30+/- 4.15 e
8440m (S 2.22+/- 3.60 —_——
8400m (S 3.80+/- 4.38 —_—
809Fy (S 4.38+/- 5.08
#84pm (S 4.23+/~ 6.04 ——
®80Fm (T 3.15+/- 6.48 -
280rm (S 4.43+/- 6,564 —_—
58'Np (H 3.38+/- 4.85 4.74
g3n T 2.94+/- 4.84 3.13
888y (S 1.72+/- 2.67 = ———-



TABLE VII

i Yields
i ulative
f Uncertainty in Cum
lue o
Mean Va

YC < l.oz‘ NUg
v 81
YC >a’.2zNUC HE‘lza e
M e 49.81 820
T 5.2 14 .81 77§
e F 8.00 1%¢ 61" c4 5
thel 12.02 23 45 28 i
T r . 1.73 222 $ 1
ey E 10 .00 o3 4.2 e
raey ] S o8 183 i o -
faepy, (F 8 as 208 i -
Y F 11.38 160 2341 i
T ) 10.48 331 8510 o
ool L 16.16 22 23" ag !
ey G 13.56 208 12 85 4
ip 'H 14.87 231 288 i
“eops (F 13.87 201 3353 X
llOP‘J }F 12 08 212 b4 30 i
aeebl F 17.97 223 119 5
aiehl 13.38 zr 6133 i
earin M 11.20 2o g1 1¢ i
wich i 1B 20 18t .
L 5 17.88 193 63 85 i
a0y 'F 19.12 219 R i
soh (H 15.23 240 18 =
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T ¥ 20.32 198 8302 i
i £0.63 314 64 .24 o
8414 F 3083 is7 it 839
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"'Np F 20 .67 17e 8441 5
t i2 4] 136 64.19 8ot
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TABLE VIII

Chain Yields per 100 Fissions and Uncertainties, Version E

MASS U23sT U23SF U235SH L238F u23eH
66 6_GDBE-08 +/- 32.00 6.569E-07 +/- 23.00 2. 930E-04 +/- B.OO I.726E-06 +/- 32.00 B8.449E-05 +/- 11,
67 3.428E-07 +/- 32.00 2_110E-06 +/- 23 .0 ©.696E-04 +/- B.0O 2.1SS5E-05 +/- 32.00 1.386E-04 +/- 16.
68 S_658E-07 */- 32.00 3.661E-06 +/- 23.00 9.088E-04 +/- 11.00 9.954E-06 +/- 16.00 2.985€-04 +/- 16.
69 1.227E-06 */- 32.00 7.901€-06 +/- 23.00 1.414E-0) +/- 32.00 1.29JE-0% +/- 16.00 S.O08E-O4 +/- 16.
70 2.841E-06 +/- 32.00 1.732€E-05 +/- 23.00 2.418E-03 +/- 11.00 1.604E-05 +/- 16.00 9_002E-O4 +/- 16.
71 6.59B8E-06 +/- 32.00 4_.220€-05 +/- 23.00 4_042E-03 +/- 11.00 2.009E-0S +'- 16 .00 1.5S91E-03 +/- 16.
72 2.524E-05 #/- 11.00 1_506E-04 +/- 23.00 6_066€E-03 +/- B.00 6.076E-05 +/ - 32.00 2.994E-03 +/- 11.
73 9.604E-05 +/- 32.00 4.910E-04 +/- 16.00 1_161E-02 +/- 11.00 2.080E-04 #+/- 23.00 S5.220E-03 +/- 11.
74 3_209E-04 +/- 23.00 1.081E-03 +/- 23.00 1 ":ZE-02 +/- 11.00 2.787E-04 +/- 32.00 8.001E-03 +/- 16.
75 1.054€-03 +/- 23.00 6.9236E-03 +/- 16.00 2.764€-02 +/- 11.00 4 _G4SE-24 +/- 32.00 1.3B6E-02 +/- 16.
76 3.300€-03 +/- 32.00 (.127€E-02 +/- 23.00 4.097E-02 +/- 11.00 8.025€E-04 +/- 23.00 2.197E-02 +/- 16.
77 7.553E-03 +/- 8.0C 2.925E-02 +/- 11.00 6.8B15E-02 +/- 11.00 3.710€-03 +/- 11.00 3_.127€-02 +/- 8.
78 2.070£-02 +/- 8.00 5.429€E-02 +/- 11.00 1.022E-O1 4/- 11.00 $.126E-02 +/- 23.00 4.GB4E-02 +/- 11.
79 4.329E-02 +/- 6.00 B8.S05E-02 +/- 11.00 1.716E-01 +/- 8.00 3.278E-02 +/- 23.00 1.690E-01 +/- 11,
80 1.270€E-01 /- 6.00 1.146E-01 +/- 23.00 2.596E-01 +/- 11_00 4.721E-02 +/- 32.00 2.127€E-01 +/- 16.
81 1.906E-01 +/~- 4.00 2.091E-01 +/- 11.00 2.9BOE-0O1 +/- 11.00 1.083E-01 +/- 16.00 3.324E-01 +/- 1%,
82 J.224E-01 +/- 2.80 3.262E-01 +/- 11.00 6.077E-01 +/- 11.00 2.133E-01 +/- 16.00 4.526E-01 +/- 16.
83 S_394E-O1 +/- 0.50 S_734E-0O1 +/- 1.00 Y_111E+00 +/- 6.00 3.952E-01 +,/- 1.40 6.690L-01 +/-

84 1.003E+00 +/- O0.70 1.024E+00 +/- 1.40 1 _S44E+00 #/- 11.00 B.194€-01 +/- 1.40 1.124E+00 +/-
85 1.317E+00 +/- 0.35 1.3S0E+00 +/- 0.70 1.658E+00 +/- 2.80 7.398E-0t +#/- 1.00 1.003E+00 +/-
86 1.968E+00 +/’- O0.50 1.939E+00 +/- 1.00 2.626E+00 +/- 11.00 1.286E+00 +/- .00 1.ST1E+00 +/-
87 2.558E+00 +/- O.50 2.482E+00 +/- 1.00 2.440E+00 +/- 4.00 1.604E+00 +/- 1:00 1.6BS5E+00 +/-
88 3.S6SE+00 +/- O0.70 3.483E+00 +/- 0.70 3.374E+00 +/- 4.00 2.0S4E+00 +/- 1.40°'2.215E+00 +/-
89 4.7T1E+00 *+/- 1.00 4_412E+00 +/- 1.40 4_139E200 +/- 2.80 2.7B4E+00 /- 2.00 2.914E+00 +/-
90 S.75SE+00 +/- 1.00 S.444E+00 +/- 0.70 4.594E+00 +/- 2.80 3.238E+00 +/- 1.40 3.166E+00 +/-
91 S_S10E+00 +/- 1.00 5.721E+00 +/- 0.70 4_B71E+00 +/- 4.00 3.979E+00 +/- 2.00 3I.764E+00 +/-
92 S.977E+CD ¢/~ 1.00 5.830€+00 +/- 1.00 S.164E+00 +/- B8.00 4.28BE+00 +/- 2.80 3I.926E+00 +/-
93 6.349E+00 +/- 0.70 6.244E+00 +/- 0.70 S.2S50E+00 +/- 6.00 4.882E+00 +/- 2.00 4.475E+00 +/-
94 6_417E+Q0 +/- 1.00 6.288E*00 +/- 0.70 5.221E+00 +/- 11.00 4_.765E+00 +/- 4.00 4.994E+00 +/-
95 6.507E4+00 +4/- 1.00 6.414Z+00 +/- 0.50 S_180E+00 +/- 4.00 5.106E+00 +/- 1.00 4.963E+00 +/-
96 6_274E+00 +/- 1.00 6.190€E+00 +/- O0.70 5.299E+00 +/- 8.00 S5.996E+00 +/- 4.00 S.S7BE+00 +/- 1
97 S_937E+00 +/- 0.70 5.984E+00 +/- 0.50 5.564E+00 +/- 6.00 5.546E+00 +/- 0.70 S.305E+00 +/-
98 S_747E+00 +/- 1.00 S_911E+Q0 +/- 0O.50 4_215E+00 +/- B.00 5.862E+00 +/- 1.00 S.4STE+00 +/- 1
99 6.091E+00 +/~ 1.00 S_76SE+00 +/- 1.4C S.08BE+00 +/- 2.80 6.1632+00 +/- 1.40 S5_685€+00 +/-

400 6.232E+00 +/- 1.00 6.274E+QQ +/- 1.00 4_042E+00 +/- B.00 6.672E+00 +/- 1.00 4.996E+00 +/- |

101 5. 170€ 00 +/- 1.00 5.199E+00 +/- 1.40 J.S32E+00 +/- B8.00 6.202E+00 +/- 1.40 5.611E+00 +/-

102 4_308E+00 +/- 1.00 4.3S5E+00 +/- 1.00 I.333E+00 +/- 11.00 6.440E+00 +/- 1.00 4.609E+00 +/-

103 3.030E+Q0 +/- 1.00 3.241E+00 +/- 1.00 3.198E+00 +/- 2.80 6.299E+00 +/- 1.00 4.651E+00 +/-

104 1_909E+00 +/- 1.40 2.067E+00 +/- 2.00 2.187€+00 +/- B.00 S.03IE+00 +/- 1.00 I.SBTE+0Q +/-

105 9.603E-01 +/- 1.40 1.169E+Q0 +/- 2.80 1.87SE+Q0 +/- 4.00 4.075c+00 +/- 2.00 3.233€+00 +/-

106 3.999€E-01 +/- 1.40 5.309E-01 */- 1.00 1.577E+00 +/- 4.00 2.473E+00 +/- 1.40 2.434E+00 +/-

107 1_449€-01 +/- 2.80 2.763E-01 +/- 11.00 1.320E+00 +/- 11.00 1.234E+Q0 +/- B8.00 1_72BE+00 +/-

108 S.091E-02 +/- 4.00 t_144€-01 +/- 16.00 1_.210€+00 +/- 11.00 6.010E-01 +/- 16.00 1.222E+00 +/- 1

109 2.993E-02 +/- B8.00 8_254E-02 +/- 11.00 1.263E+00 +/- 4.00 2.423E-01 +/- 11.0C 1.217€+00 +/-

110 2.514E-02 +/- 4.00 6.055E-02 +/- 16.00 1_113E+00 +/- 11.00 1.347E-01 +/- 16.70 1.026E+00Q +/- |

111 1.849E-02 +/- 4.00 4.266E-02 +/- 2.00 1_127E+00 +/- 2.8B0 7.478BE-02 +/- 2..D> 1.040E+00 +/-

112 1.279€-02 +/- 4.00 3_.T705E-02 +/- 2.00 1.104E+00 +/- 8.00 S.527E-02 *+/- 4.00 !.Q0GE+Q0 +/-

113 1.444E-02 +/- 6.0C 3.219€E-02 +/- 2.80 1.111E+Q0 +/- §.00 5.146E-02.+/- 8.00 9.289E-01 +/-

114 1.251E-02 +/- 6.00 J.193€-02 +/- 2.80 1.086c+00 +/- 11.00 3.82BE-02 +/- 16.00 7.1B4E-01 +/- 1
115 1_044E-02 +/- B8.00 2.831E-02 *+/- 6.00 9.867E-01 +/- 4.00 3.294E-02 *+/- 6.CO B.3I92€-01 +/-

116 1.521£-02 +/- 6.00 3.369E-02 +/- 2.00 1_08SE+00 +/- 11.00 3.940E-02 +/- 11.00 6.753E-01 +/- 1
117 € _834E-03 +/- B8.00 2.946E-02 +/- 11.00 1_082E+00 +/- B 00 3.658E-02 +/- 11.00 7.090E-01 +/-

1182 /_.034E-03 +/- 16.00 2.87S5E-02 +/- 11.00 1_104E+CO +/- 11.00 3.984E-02 */- 11.00 B.344E-01 +/- 11
19 7.283€-03 +/- 11.00 2.804E-02 +/- B.00 1.108E+0Q +/- 11.00 J.433E-02 +/- 16.00 7.353E-01 +/- 11
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TABLE VIIT (Cont.)

DO ON=sANNANSNNRONNNNoN 0N

88358888883838382838885883838582525338382828883838388

MASS uz23sT U23SF U235H y2318F U238H
120 7.514E-03 +/- 11.CO 2.857€-02 +/- &.00 1.113€E+00 +/- 8.00 3.443E-02 +/- 16.00 7.898E-01 +/- 11,
121 1_152E-02 +/- 6.00 3.279€-02 +/- B.00 9_804E-01 +/- 6.00 I.773E-02 +/- 11.00 7.651E-01 +/- 4.
122 8.765E-03 +/- 11.CO 2.726E-02 +/- 11.00 1_i70E+00 +/- 11.00 3.619€-02 +/- 16.00 B.62TE-O1 +/- 11.
123 1_443E-02 +/- 4.00 3.890E-02 +/- 11.00 1.217€+00 +/- 11.00 3.891€-02 +/- 16.00 9.357€E-01 /- 11
124 1_737E-02 +/- 11.00 4_GB4E-02 +/- 11.00 1.316E+00 +/- 11.00 4.269E-02 +/- 16.00 1.050E+00 +/- 11.
125 2.683E-02 +/- 4.00 S.411E-02 +/- B8.00 1 4BBS+00 +/- B8.00 4.56%E-02 +/- B8.00 1.193E+00 +/- 6.
126 4_45S4E-02 +/- B8.00 B.S72E-02 +/- 11.00 1.503E+00 +/- 4.00 S5.109E-02 +/- A_00 1.36SE+00 +/- 6.
127 1.161€E-01 +/- 4.00 3.024€E-01 +/- 4.00 2.040E+00 +/- 4.00 1.33(E-01 +/- 4.00 1.505E+00 +/-

128 3_.315€-01 +/- 2.8C 3.953€E-01 +/- 11.00 2.490E+Q0 +/- 11.00 4_.179E-01 +/- 6.00 1.67SE+00 +/-

129 6.607E-01 +,- 6.00 B8_443E-01 +/- 4.00 3.567E+00 +/- B.00 9.441E-01 +/- 4.00 2.076E+00 +/-

130 1.733E+00 +/- 2.90 1_713E+00 +/- 6.00 I.548E+Q0 +/- B.00 1.B3IF9E+00 +/- 6.00 3I.202E+00 +/- 1
131 2.6 TE+00 +/- O.S0 3.209E+00 +/- O.70 4_.09BE+Q0 +/- 2.80 3.232€+00 +/- 1.40 4.0S0E+00 +/-

132 4.282E+20 +/- 0.35 4_651E+00 +/- 0.70 4.883E+00 +/- 2.80 S.137E+00 +/- 1.40 4.B46E+00 +/-

133 6.654E+00 +/- 0.35 6.716E+00 +/- 0.50 5.5S87E+00 +/- 6.00 6.748E+Q0 +/- 0.50 6.125E+00 +/-

134 7_762E+00 +/- 0.50 7.631E+00 +/- 0.50 S5.729E+00 +/- 2.80 7.845E+00 +/- 2.00 6.547E+00 +/-

135 6.492E+00 +#/- 0.25 6_56SE+00 +/- O.70 5.456E+Q0 +/- 4.00 6_950E+00 +/- 0.70 S.890E+00 +/-

13€ 6.2672+00 +/- 0.35 6.216E+00 +/- 0.50 S.334E+00 +/- 4.00 6.8B97E+0C +/- 2.80 S_T44E+00 +/-

137 6.136E+00 +/- 0.50 6.210E+00 +/- 0.35 4_Q24E+00 +/- 2.80 5.999E+00 +/- 0©.70 4.9B6E+00 +/-

138 6.627E+00 +/- 0.70 6.666E+00 +/- 0.70 4_5847+00 +/- 6.00 S.694E+00 +/- 1.40 4.859€E+00 +/-

139 6.23SE+00 +/- 1.00 6.327E+00 +/- 0.50 4.749E+00 +/- 4.00 S.630E+00 +/- 1.00 5.046E+00 +/-

140 6_134E+00 +/- 0.70 S_949€E+00 +/- 0.70 4_.493E+00 +/- 2.80 S.B13JE+00 +/- O0.70 4.6195+00 +/-

141 5_711£4+00 +/~ 1.00 S_891E+00 +/- 1.40 4_49CE+O0 +/- 4_.00 S.4049€+00 +/- 2.00 4_.3STE+00 +/-

142 5_73IJE+00 +/- O.70 S.S10E+00 +/- 1.00 4_24BE+00 +/- 6.00 4.564E+00 +/- 1.00 4_100E+00 +/-

143 5_945SE+00 +/- .35 S.71SE+Q0 ~/- 0.50 I.B827€+00 +/- 2.80 4.584E+00 +/- 0.70 3.933E+00 +/-

144 5_443E+00 +/- 0.35 S_265E+00 +/- 0.70 3.14T7E+00 +/- 2.80 4.S3I9E+00 +/- 0.70 3.655E+00 +/-

145 3.910€6+00 +/- ©0.35 3.765E+00 #/- O.F0 2.732E+CC +/- 6.00 I.776E+00 +/- 0.70 3.014€E+00 +/-
146 2.977€+00 +/- 0.35 2.915E+0C +/- 0.S50 2.235E+02 */- 11.00 J_41SE+Q0 +/- O.7C 2.094E€+00 +/- 1
147 2.218E+00 +/- 0.50 2.120E+00 +/- 0.70 1.626F+00 +/- «.00 2.542E+00 +/- 1.00 2.094€+00 +/-

148 1.657E+00 +/- 0.35 1.679E+00 +/- 0.35 1.218BE+00 +/- 11.00 2.090E+00 +/- O0.70 1.759€+00 +/- 1
(49 1.DS4E+00 + /- 1.00 1.031E+00 +/- O.70 6.602E-01 +/- 8.00 1.613E+00 +/- 1.00 1.427€+00 +/-

150 6.434E-21 +/- (.50 6.83I9E-O1 +/- 0.50 5.183E-Ot +/~ 11.00 1.263€E+00 +/- 1.00 1.099€+00 +/- 1
151 4.052€-01 +/- O.70 4.110€E-01 +/- 0.70 3.623E-0V +/- B.00 §.017E-01 +/- .40 8. 144E-01 +/-

152 2.587E-01 +/- 1.00 2.758E-01 +/- 2.00 2.F21E-O% +/- 11.00 5.235E-01 +/- 1.00 S.8BBE-O1 +/- 1
153 1.480€-01 +/- 2_P7 1_602E-0Y +/- 2.80 2.07CE-O1 +/- 11.00 3.818E-01 +/- 2.00 3.928E-01 +/-

154 7_.22SE-02 +/- 1.00 7_.43B8E-02 +'- 4.00 3.137€-02 +/- 11.00 2.143E-01 +/- 1.00 2.564E-O1 +/- 1€
155 2.9335E-02 +/- 4.00 4.043E-02 -/- 11.00 6.480€E-02 +/- 11.00 V1.27BE-Q1 +/- 16.00 1.579€-01 +/- 16.
156 1.3431E-02 +/- 2.80 2.027€-02 +/- 2.80 S.378BE-02 +/- 2.85 G.728E-02 +/- 2.00 1.093E-01 +/- 2
157 S_162E-03 +/- 8._00 6.766E-03 +/- 16.00 3.8237€-02 +/- 11.00 3.714E-02 +/- 16.00 B.3I79E-02 +/- 16
158 1.989€E-03 +/- 16_.00 6.208€-03 +/- 16.535 2.389E-02 ~/- 11.00 1.660E-02 +/- 16.00 4.334€-02 +/- 16
159 8.893E-04 +/- 6.00 2.756E-03 +/- 11.00 1.225E-02 +/- B8.00 7.1S8E€-03 +/- 16.00 2.635E-02 +/- 11
160 1_146E-O4 +/- 32.00 1.083€-03 +/  15.00 7.301E-03 +/- 11.00 3.047E-03 +/- 23.00 1.594E-02 +/- 15.
161 7.845E-05 +/- 4.00 3.241E-04 /- 8.00 5.167E-03 +/~- B8.00 1.154E-03 +/- 8.00 8.340E-03 +/- .
162 6_909E-06 +/- 32.00 5.392c-05 +/- 23.00 2.832C-"3 +#/- 11.00 2.7S1E-04 +/- 32.00 6.040E-03 +/- 16.
163 2.77B€E-06 +/- 32.00 8.991€-06 +/- 23.00 1.613E-03 +/- 11.00 1.649E-04 +/- 32.00 3_453E-03 +/- 15.
164 B_.708E-07 +/- 32.00 S.401E-06 +/- 23.00 9.931E-04 +/- 11.00 1.007E-04 +/- 32.00 2.027E-03 +/- 16.
165 6_578E-07 +/- 23 .00 2.158E-06 +/- 22.00 S.471E-04 +/- 11.00 6_S74E-05 +/- 23.00 1.116E-03 +/- 16.
166 2.920€-07 +/- 23.0C B8.957€-Q7 +/- 23.00 2.780€E-04 +/- 8.00 4.579E-05 +/- 32.00 6.349€E-04 +/- 8.
167 1.675SE-07 +/- 23.00 3.590£-07 +/- 23.00 1.885E-04 -/- 11.00 I.904E-05 +/- 16.00 3.753E-04 +/- 16.
168 3.82SE-08 +/- 23.00 8.931E-08 +/- 23.00 1.084E-04 +/- 11.00 2.292€-05 +/- 32.00 2.03SE-04 +/- 16.
169 t.565€E-08 +/- 23.00 5.3I4E-08 +/- 23 00 7.901E-05 +/- 8.00 1.37SE-05 +/- 32.00 1.305E-04 +/- 8.
170 3.281E-09 +/- 23.00 1_BGSE-08 +/- 23.00 2.299E-05 +/- 11.00 B8.235€E-06 +/- 32.00 6.05BE-0Q5 +/- 16.
171 1.565S€-09 +/- 23.00 6.%69€E-09 +/- 23.00 1.794€-05 +/- 11.00 4.611E-06 +/- 32.0C 3.358E-05 +/- 16.
172 5.397£-10 +/- 23.00 1.792€-09 +/- 23.00 1.662E-05 +/- B.00 8.606E-06 +/- 32.00 2.161E-05 +/- 16.



172

PU239T

J_613IE-C:
3. TI0E-02
5_472€-02
4_01%€-02
1.00JE -O1
1.131E-01
2.5S49€-01
4 _981E-D1
6_939€-01
1.387E+00
2.049€+00
J.874E+00
5.420€+00
7.019€+00
7.668E+00
7.610€+00
7. 182E+00
§.68S£+00
& . 102€+00
S.S534E+00
5_J378E+00
5.299€+00
4_894E+00
4_442E+00
3_T44E+00
2.997E+00
2_468E+00
2.027E+00
1_639€+00
1.226E+00
9_.677E-O1
7_S4SE-O1
S_T9SE-O1
3.502E-0O1
2.657E-O1
1.593€-01
1. 188€E-01
7.258€-02
3.737€-02
1_974E-02
8_349€-02
4_681E-03
2.126E-23
8.S94E-O4
3.243E-04
1.284E-04
6.387¢-05
1. 7TS8E-O0S
4_91S€E-06
1.666E-06
J_499€E-07
1.672€-07
4_SJ4E-O8

*/-
*f-
*f-
*/-
+/-
*/-
*f-
/-
/-
*/-
»f-
*/-
+/-
>/ -
*/-
*f-
of-
*/-
of-
*/-
*/-
*/-
*/-
*f-
>/~
o/~
+/-
*/-
*/-
*/-
*/-
o/~
*/-
/-
*/-
+/-
*/-
*f-
*f -
/-
o/-
/-
*/-
*f-
+/-
* /-
+/-
+/-
/-
>/~
*/ -
s/~
>/ -
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8888885888828 858888882888885883333488888888888

SGSQ:IOH

e W
NOWNN

Tus
888

88

PU23J9F

5.657€-02
6._16:E-02
7 .2S6E-02
7.310€-02
1.235€-01
1_345E-01
2.86JE-O!
5.107E-01
8.923€E-01
t . 495E+00
2_372E+00
J3_88SE+00
5.323€+00
6_95S1E+00
7 . 389€+00
7 _S61E+00Q
7 .040€+00
6_S81E+20
8. 129€+00
€ .602E+00
5 293e+00
$.C91E+00
4_803E 00
4.343%€+00
3.692E+00
3.007E +00
2.457E+00
1.986E+00
1.654E+00
1. 240€+00
9.922€E-01
7.644E-01
$.977E-O01
4. 191E-01
2.619€-01
2.023E-01
1.434=-01
1_039€-01
6.234E-02
J3.691€E-02
2.228€E-02
7.984E-03
S5_602€-07
2.539€-02
1.5S66E-03
8_1S0€-C4
5._899E-04
2_.ST4E-04
7.36S€E-05
2.481E-05
T.27€-06
2.478€E-06
7.367€E-07

>/ -
*f-
*/-
*/-
+/-
*/-
s/~
*/-
>/ -
*/-
*/-
*f-
+/-
+/-
*/-
»/-
o/~
o/~
/-
>/~
+/-
+/-
*/-
*/-
*/-
*f-
/-
/-
*/-
+/-
*/-
*/-
»/-
*/-
+/-
+/-
+/-
*/-
*/-
*f-
+/-
*/-
/-
*/-
*f-
+/-
*/-
/-
*/-
+/-
/-
*/-
*f-

TABLE VIII (Cont.)

11.00
17.00

888

888838838888 53258388038388:533383828888

&~
Samﬁnm-mnn-ubu.-ooo..oc..oouo....o..ooo-oupmoon

8

32.00
32.00
32.00
32.00
32.00
32.00

2.
2.
2.
2.
3.
4.
8.
2.
3.
8.
1.
3.
4.
6.
7.
7.
7.
6.
6.
6.
S.
4.
4.
4.
4.
3.
2.
2.
1.
1.
1.
9.
7.
S.
3.
2.
1.
1.
9.
4.
2.
e.
2.
9.
3.
9.
6.
2.
9.
S.
1.
3.
1.
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pPU241T
618E-02 +/- 23.
667E-02 +/- 32.
668E-02 +/- 32.
773€-02 +/- 32.
JOSE-02 +/- J2.
905€E-02 +/- B.
294€-02 +/- 16.
JIIE-O1 +/- 4.
876E-01 +/- 23.
381E-01 +/- 23.
BJISE+OO0 ~/- 1
991E+00 + -
S63E+00 /-
736E+00 /-
J21E+QO0 -/-
243€+00 +/-
117E+00 +/-
720€+00 +/-
S99E+00 +/-
231E+00 +/-
732€+00 +/-
B892E+00 +/-
784E+00 +/-
S90E+00 +/-
209€+00 +/-
269€E+00 +/-
789€+00 +/-
285E+00 +/-
93IBECO0 +/-
476E+00 +/-
216E+00 +/-
134€-01 +/-
192E-01 +/-
411E-01 +/-
BO2E-O1 +/-
422E-01 +/-
719€-01 +/-
ISJIE-OF +/-
426€-02 +/- 2
800c-02 +/-
095E-C2 +/- 23
464E-03 +/- 4
723t 2 +/- 23
B824€E-04 4/- 27.
152€6-Cn +/- 23
845€-05 +/- 23.
S98E-05 +/- 23.
985E-03 +/- 23.
3GIE-CS +«/- 23.
T6OE-06 +/- 23.
676E-0€ /- 23.
142€E-07 +/- 23
O47€-07 +/- 23.

585558885555855888888388888

883383838883888328885.

1.425€E-02
1.554E-02
1.528E-02
1.905E-02
2.520€-02
1.103t-01
2.518E-01
5_S8SE-O!
8.098E-0°¢
1.616€E+00
2.165E+00
3.495E+00
4.799€+00
6_043E+00
6. 133E+00
6. 16JE+00
6.865E+00
6.818E+00
S .9CSE+00
6.29ZE+00
6.515E+00
6._525E+0C
5_G694E+00
5.942€+00
4_8671E+00
3.428£+00
2.569E+00
1. T4GE+00
1.289E+00
7.73E-01
S.066E-01
3.138€E-01
2. 124€E-01
9.73S€-02
4 _641E-02
2.141€-02
1.1S3JE-02
5.313E-03
2.260£-02
7.773E-04
3. 17S€E-04
1.113E-04
1.527€-05
7.142€E-06
2.351€E-06
7.450€-07
4_524€-07
6.323€-08
1.627€-08
S.515€E-09
1.6J38€-09
5.429€- 10
1.808E-10

u233T

+/- 8.00
*/- 11.00
+/- 11.00
+/- 32.00
+/- 11.00
+/- 11.00
*/- 16.00
+«/- t1.0C
+/- 11.00
+/- 16.00
+/- 23.00
+/- 1.00
+/- 1.40
+/- 1.00
+*+/- 1.00
+/- 2.00
+/- 4.00
+/- 0.70
+/- 2.00
+/- 4.00
*/- 1.40
+/- 2_.80
+/- 1.40
+/- 1.00
+/- 1.00
+/- 1.00
+/- 0.70
+/- 2.80
+/- 1.00
+/- 2.80
+/- 1.40
+/- 2.00
+/- 2.80
+/- 6.00
¢/- 2.80
+/- 23.00
+/- 6.00
+/- 8.00
+/- 32.00
*/- 6.00
+/- 32.00
+/- 6.00
+«/- 32.00
+/- 32.00
+/- 32.00
+/- 23.00
+/- 32.00
+/- 32.00
+/- 32.00
+/- 32.00
+/- 32.00
+/- 32.00
+/- 32.00

S5.416€E-02
4_728E-02
J.642€-02
2.926€-02
2_.6J9E-02
J3.360E -02
4.795€-02
7.551€-02
1.821E-01!
2.824E-01%
8.084E-0O1
1.615€+00
2.398E+00
3.944E+00
5.3%1E+00
5.491€+00
5.623€E+00
5. 800E+00
7.021€+00
7. 146E+00
7.81SE+00
7.320£+00
6_495€E+00
6.588€+00
7.893F+00
$.2B7E+00
4.539€+00
2.926€E+00
1.992E+00
1_059€+00
3.471E-01
J.5S51E-01
7.527€£-02
6.443E-02
6.842€£-03
3.598E-03
2_.541E-03
9.271E-C4
4.611E-04
9.699€E-05
6.868E-05
1.440€£-05
7.929E-06
4_611E-06
2.021€-06
3.512€-07
1.372€-07
9.701E-08
5.262€-08
2.672€-08
1.061€-08
4.611E-09
2.37T1€E-09

T 232F
¢/- 16.00
+/- 6.00
+/- 16.00
+/- 16.00
/- 16.00
+/- 11.00
+/- 16.00
+/- 6.0
+/- 16.00
+/- 4.00
+/- 16.00
+/- 2.00
+/- 1.40
+/- 2.00
+/- 2.00
+/- 2.00
+/- 2.00
+/- 4.00
+/- 11.00
+/- 2.00
+/- 2.00
+/- 2.80
+/- 4.00
+/- 2.00
+/- 2.80
+/- 2.80
+/- 2.80
-/~ 4_.00
+/- 2.80
+/- 6.00
+/- 16.00
+/- 6.00
/- 16.00
+/- 8.00
+/- 23.00
+/- 23.00
+/- 11.00
+/- 23.00
+/- 32.00
+/- 32.00
+/- 32.00
+/- 23.00
+/- 32.00
+/- 32.00
+/- 32.00
+/- 23.00
+/- 32.00
+/- 32.00
+/~- 32.00
+/- 22.00
+/- 32.00
+/- 32.00
+/- 32.00



RmASS
66
67
68
69
70
T
T2
72
76
e
76
T7
78
k4

I L L SRR TR L.

PU239T

1.877€-07
3.TS4E-07
1_31JE-O6
4.690% -06
1.591€-05
2.899€-05
9.726€E-05
2_I6SE-Oe
S.477L-04
1.277¢-03
2.828€E-02
6 _686E O3
2.752€-02
4_687E-02
1.147€E-O1
1.7T13€-01
2.081E-01
2.967€-01
4.724E-01
S_7S3E-O1
7-G4TE-O1
9.990€ -O1
1_.342€+00
1.691€E+00
2.082E+00
2.488E+00
J._003JE+0OC
3. 840€E+00
4. 340€+00
4_8TSE+00
4 _9356€£+00
5. 340€+00
S_894E+00
6. 169€+00
6.819€+00
S.997E+00
6.07SE+O00
§.947E+Q0
§.017E+Q0
S.386E+*00
4.328€E+00
3. 263E+00
2. 11SE+00
1_.639€+00
6_.279€ 01
2_933E-01
1.229€-01
7-979€-02
S_877E-02
3.687TE-02
4 _840€E-02
4_825€-02
J3.933€-02
4.028E-02

./ -
/-
»f-
+/~
*/ -
+f-
*/-
*/f-
*/ -
*/-
./ -
+/~
+/-
*/-
o/~
+/-
*/-
*/ -
+/-
*/-
+/-
LY R
/-
+f-
*/-
*/-
/-
+/ -
*f-
*f/-
o/~
*/-
*/-
*f-
*f-
*f-
*/-
*/ -
*/-
+/-
*/-
+/-
>/~
/-
*/-
o/~
*f-
*/-
o/~
*f-
*/-
*/-
*/-
o/~

2.00

888788822388832883848888888558885334

“ @B ARMANNCBOAANNNNN==ANNNNANNeceaNN0OD

PU239F

8.183E-07
2.699E-06
7.929€-06
2_941E-05
8_1J3€E-05
V.T7TDE-O4
4_S29€E-04
7.006E -04
1_.633E-0]
2.332E-00
S_.453E-0)
1.207E-02
2.803E-02
5.929€E-02
9_.745€-02
1.346E-01
2. 103E-01
3. 'O8E-0O1
4_923E-01
6_016E-0O1
7.80%€-01
1_023€+00
1.323€+00
2. T27€+00
2.032€+00
2_499€+00
3.014E+00
J.811E+00
4" 199€+00
4_G6T0€+00
4.811€E+00
S_318€+00
S.6853E+00
S . 956E+00
§.556E+00
6. 653E+00
6 _TO6E+00
6.B846E+00
6.5SJISE+O0
S _.344E+00
4.J362E+00
2.957E+00
1.927E+00
1. 590€+00
6.293E-01
3.5S47E-01
1.903€-01
1.268€-01
9.J366€-02
7.017E-02
5.896E-02
6._859€-02
6. 1S9€-02
5.966E-02

*/-
+/-
/-
+f/-
+/-
*f-
*f-
/-
*/-
/-
+ /-
*/-
+/-
s/~
+/-
/-
s/~
+f-
+/-
/-
/-
*/-
+»/-
/-
*/-
*>/-
.'l-
+ /-
+/-
/-
*/-
*, -
/-
o/ -
*/-
/-
»/-
*/-
+/-
*/-
/-
o/~
*f~
/-
*f/-
* /-
+*/-
*/-
*/-
*/-
*f-
*/-
*/ -
*f-

TABLE VIII (Cont.)

3888883

- -
GQNN‘NH.ODD—N————ON-O---—-n—Hnn——oM.—aﬂﬂﬂ
' . . 1} . L} v "

8388238888585888:88388888588555858888888

888

PU241T

1_.370€-07
2_S45E-07
S.874E-07
1.273€E-06
£_G604E-06
6_853€E-06
2.545€-05
5.S09E-05
9.790k -05
2.937E-04
9_791€-04
1.958E-03
8.973E-03
1.536Z-02
2.991€-02
6.355€-02
1.380€-01
2.016E-01
3.526E-01
4_068E-O1?
5.960€-01
7.57S€E-01
9.788E-01
1.221€+00
1.539€+00
1_871E+00
2.333E+00
2.986E+00
3.4230€+00
3.963E+00
4 _431E+00
4 .698E+00
4_977€+00
6.077€+00
6_272€+00
6.286E+00
6.658E+00
6.739€+00
7.099€E+00
6._254€+00
6.127€+00
5. 145€+00
3.599€-00
2.259€+00
1.340€E+20
S.704E-01
2.366E-01
1_54SE-01t
7.342E-02
4 _481E-02
2.913€E-02
2.547£-02
2._428£-02
2.428E-02

*, -
+/-
+/-
+/-
*/-
4, -
*/-
/-
*/ -
+/-
+/ -
+/-
+/-
+/-
+/-
+/-
+/-
+*/-
+/-
+/-
+*/-
+/-
o /-
+f-
+/-
+/-
*/-
+/-
+/-
*/-
+f-
/-
+/-
*f-
+/-
+/-
+/-
+/-
+/-
+/-
+f-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
+/-
./ -
*/-
/-
+/-
+/-

23.00
23.00
23.00
23.00
23.00
23.00
23.00
16.00
23.00
23.00
23.00

888

- -
-}

8588888

888888288833338883888388883838888

NW=eN
UNaUmhlﬂﬂ—-MHNlND“NUNNNNNHNH.MNN-NH.

88

2.602€-07
1.179E-06
3.629€-06
9.980f -06
3.913€E-05
1.724E-04
4.986€E-04
1_006E -C3
2.722E-03
8_159€-03
1.452E-02
2.8011E-02
S_444E-02
1.S02€-01
2_359€-01
3.670€-01
5.855E-01
1.014E+00
1.688E+00
2_.227E+00
2.084BE+00
4.034E+00
S_459€+00
€.335€+00
6.838BE+00
6._551E+00
6.542€+00
6.953E+00
6.797€+00
6.347E+00
$.635E+00
$_498€+00
S_17SE+00
4.877E+00
4_379E+00
3. 168E+00
3 _404E+00
1.593e+00
9_7SSE-O1
4.939€-01
2.453E-01
1_131E-0O
7.287€-02
4_.326€E-02
3.713€-02
1.944E-02
1.381E-02
1.312E-02
1.251€-92
1_25S8E-02
1.313€-02
1.204E-02
1.261€-02
1.293E-02

u23aT

+/- 23.00
+/- 23.00
+/- 23.00
+/--23.00
+/- 23.00
+/- 22.00
+/- 23.00
+/- 23.00
+/- 23.00
+/- 23.00
+/- 23.00
+/- 23.00
*f-
*f-
+/-
+f-
+/-
+f-
+/-
/-
+/-
*/-
*/-
+/-
+/-
+*/-
+/-
+/-
+/-
+/-
¢/~
/-
*/-
+/-
+/-
*/-
*f/-
*/-
+/-
+/-
/-
+/-
+/-
/-
+/-
+/-
/-
+/-

N =N
w
8
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3888888883888 88385558548555585855458888888

+ e b

S N

Voo
-

+/-

1. 184E-06
4.077€-06
1.494E-05
J.4S0E-05
6.752€-05
1_715€-04
4_247E-04
6.S19E-04
1.179€-03
2.398E-03
6.890€£-03
1. 159€-02
4.559€-02
7.818E-02
1.98S5€-01
4.773E-01
1. 100€ +00
2.17SE+00
3.992€E+00
4_1587+00
6_553£+00
6.934E+00
7_291E4+00
7.9S9€+00
7_968E+00
7.385E+00
6.852E+00
6.786E+00
S.T713E+00
5.665E+00
4 _444E+00
4 _465E+00
3.709E+00
2.961€+00
1.382e+00
7.249€-01
3_737€-01
1.5S6SE-01
9_175€E-02
S 180€ -02
S.320E-02
5. 189€-02
6.272€-02
5.252€-02
7_25S9E-02
7.451E-02
8.004E-02
8.034€E-02
7.S07€-02
5.761E-02
7.362E-02
5.916E-02
6.298E-02
5.703E-02

TH222F

*/-
2/~
*/-
/-
+/-
+f-
/-
+/-
+f-
+/-
+f-
*/-
+/-
+/-
+/-
+/-
*/-
/-
/-
+/-
+/~-
/-
+/-
*f-
+/-
+f~
+f-
+/-
+/-
*/-
+f-
f-
v/~
*+f-
/-
of-
/-
/-
/-
+f -
/-
+/-
+/-
*f-
+/-
*/-
/-
*/~
*f-
+f-
“f -
/-
+/-
*/-

32.00

16 .00

- .
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882388838883883828888385833858838858288883388

-
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